oko meduzy and related crumbs genes are determinants of apical cell features in the vertebrate embryo.
Polarity is an essential attribute of most eukaryotic cells. One of the most prominent features of cell polarity in many tissues is the subdivision of cell membrane into apical and basolateral compartments by a belt of cell junctions. The proper formation of this subdivision is of key importance. In sensory cells, for example, the apical membrane compartment differentiates specialized structures responsible for the detection of visual, auditory, and olfactory stimuli. In other tissues, apical specializations are responsible for the propagation of fluid flow. Despite its importance, the role of genetic determinants of apico-basal polarity in vertebrate embryogenesis remains poorly investigated. We show that zebrafish oko meduzy (ome) locus encodes a crumbs gene homolog, essential for the proper apico-basal polarity of neural tube epithelia. Two ome paralogs, crb2b and crb3a, promote the formation of apical cell features: photoreceptor inner segments and cilia in renal and auditory systems. The motility of cilia is defective following the impairment of crb2b function. Apical surface defects in ome- and crb2b-deficient animals are associated with profound disorganization of neuronal architecture and with the formation of pronephric cysts, respectively. Unexpectedly, despite differences in their structure and expression patterns, crumbs genes are, at least partially, functionally interchangeable. ome and related crumbs genes are necessary for the formation of gross morphological features in several organs, including the CNS and the renal system. On the cellular level, crumbs genes regulate the formation of both ciliary and nonciliary apical membrane compartment.